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experiments carried out by myself and Astorri (see p. 121), by Guillet and
Griffith (see p. 122), and by Weyl (see p. 124).

On the other hand, experiments based on the observation that when
carburizing gases are not totally eliminated or absent the cementation is
always more intense at the points at which the carbon is in direct contact
with the iron have but little evidential value; such are, for example, the
experiments carried out by Margueritte with diamond and graphite powder
in a current of hydrogen (see p. 8), by Percy (see p. 13), by Mannesmann
(see p. 18), by Bell, etc. This is so because experiment shows (see p. 138)
that the various gases, and especially that one which acts most efficaciously in
cementation, viz., carbon monoxide, act with maximum intensity in the im-
mediate proximity of the free carbon, and their carburizing activity dimin-
ishes when the distance between the point at which the carburization of the
iron is effected and that at which the gas can be reger crated by reacting with
the free carbon increases. This diminution in intensity, which is quite slow
when the gas can move freely between the surface of the steel and the carbon
which must regenerate it, becomes very great when these movements are
obstructed and the carbon is far from the surface of the steel; this happened,
for example, in the experiments of Mannesmann cited, in which the surface
of the steel not in contact with the carbon was buried in refractory earth, in
whose pores the gas circulates only with extreme slowness. Next, the ex-
periments of Ledebur (see p. 60), carried out on a large scale but with-
3ut care to eliminate the gases occluded in the carburizing powders used
:or the cementation, prove absolutely nothing when the problem is considered
:rom the more general scientific point of view.1

Taking up the second question and the answer given, it follows from the
>ame experiments which I have cited above that the "direct"carburizing
iction of free carbon on the iron, by simple "contact" at a high temperature,
icting alone and without the intervention of any gas, if not null,2 is at least
:ertainly exceedingly small. As to deciding whether this direct action of
:arbon on iron, in the absence of the slightest traces of gases, is really abso-
utely null or only extremely small, the information may present a certain

1 The small scientific value of these experiments of Ledebur is still more evident now
hat we know the efficacy of the intervention of the oxygen of the air occluded in the cements
as a generator of carbon monoxide).    Guillet did not succeed in showing this in his at-
empt to point out that Ledebur had not eliminated the possibility of the formation of
Ikali cyanides, to which chiefly and almost exclusively he attributed the process of
emsntation.

2 Charpy and Bonnerot consider it null, on the basis of the results of some of their
scent experiments (see C, R. de I'Acad&mie des Sciences, ist sem., Vol. CL, p. 173).    Charpy
bserves that the fact that temper-carbon redissolves in the iron as the result of prolonged
eating (a fact which Le Chatelier (see p. 64) had cited as proof of the possibility of the
irect diffusion of carbon into iron) may be due to the action of the gases always present in
alution in the iron.    He holds that "solid carbon outside of a fragment of steel can not
enetrate into it without the intervention of a gaseous vehicle."